The nature of protein kinase C activation by physically defined phospholipid vesicles and diacylglycerols.
Protein kinase C is activated by a 1,2-sn-diacylglycerol and phospholipid at low calcium concentrations. Of the various phospholipids studied, phosphatidylserine has been shown to be the most effective one and is usually used in assaying the enzyme (Kaibuchi, K., Takai, Y., and Nishizuka, Y. (1981) J. Biol. Chem. 256, 7146-7149). It is shown here that under the conditions of the enzymatic assay, phosphatidylserine does not form typical fluid bilayer structures as seen by electron microscopy and fluorescence polarization. On the other hand, 1:4 phosphatidylserine/phosphatidylcholine bilayer vesicles can be formed which support protein kinase C activation. They have the advantage in that they are characterizable, form physiologically relevant bilayer structures, and are readily and reproducibly formed. In addition, they do not support protein kinase C activation in the absence of added diacylglycerol, a property that makes them invaluable in studying the role of diacylglycerol structure in protein kinase C activation. It is further demonstrated that the rat brain enzyme is activated by 1,2-sn-diolein but not by 2,3-sn-diolein nor 1,3-diolein, demonstrating the high specificity of the kinase toward the glycerol backbone. 1,2-rac-Dielaidin, 1,2-rac-distearin, and 1,2-sn-dipalmitin are all active, which is consistent with the idea that the specificity of protein kinase C is not directed toward the fatty acid side chain of the diacylglycerols.